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Abstract 


A discontinuous 70 m sediment core was extracted from the volcanic crater of Pejark Marsh to temporally extend 


the existing Quaternary record of vegetation and environments from the Western Plains of Victoria. The sequence 
was fission track dated to the Early—Middle Pleistocene transition. Both the sediments and the aquatic pollen 
indicate a general lake shallowing and progressive increase in drying and peat deposition events. The major dry 
land pollen taxa are similar to those that dominate the late Quaternary records from the area and indicate the 
alternation of regionally dominant sclerophyll forest during wetter periods and steppe or open woodlands during 
drier periods. A major feature of the pollen record is the presence of a number of regionally extinct taxa in the 
basal half of the record. Some of these taxa, including Araucaria, Canthium and Microcachrys, represent major 
range extensions of previously considered regionally extinct taxa into the Pleistocene. Tentative correlation with 
the marine oxygen isotope record suggests that the sequence may extend from isotope stages 30 to 17 with major 
changes within the record relating to the transition from the higher frequency, lower amplitude, orbitally forced 
climatic cycles of the Early Pleistocene to the lower frequency, higher amplitude cycles of the Middle—Late 


Pleistocene. 


Introduction 


The maars and topographic depressions in the volcanic Western Plains of Victoria have been the focus of research 
into the Quaternary vegetation and environmental history of southeastern Australia for over 30 years. The majority 
of sediment-based studies have provided records for the Holocene and very late Pleistocene from palynology 
(Yezdani, 1970; Dodson (1979), D’Costa (1989) 1979; D’Costa, 1989; Head, 1989; Crowley and Kershaw, 1994), 
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lithostratigraphy and mineralogy (Bowler and Hamada, 1971; Bowler, 1981; Gell et al., 1994), diatoms (Churchill et 
al., 1978; Gell et al., 1994; Gell, 1998), ostracods (De Deckker, 1982; D’Costa, 1989) and ostracod chemistry (Chivas 
et al (1983), Chivas et al (1985)). In association with hydrological modelling based on several of these records 
(Jones et al., 1998), they provide a high resolution sequence of changing effective precipition, unprecedented in 
Australia. Records extending into the Middle Pleistocene, predominantly palynological, have been produced from 
the maar sediments of Lake Terang (D’Costa, 1989; D’Costa and Kershaw, 1995) and Lake Wangoom (Edney et al., 
1990; Harle, 1998; Harle et al., 1999). Lake Wangoom is estimated to cover about the last 200 thousand years (ka) 
while the time span of the Lake Terang record is less certain, but may embrace the last 450 ka (Urban et al., 1996). 
All records indicate clear changes in moisture levels in relation to major glacial cyclicity with interglacial periods 


generally indicating higher moisture availability and greater forest representation than glacial periods. 


This study of Pejark Marsh, a volcanic maar older than any previously examined, was undertaken in order to 
further extend the Quaternary record of vegetation and climate within the Western Plains region and to contribute 


towards the establishment of a Quaternary biostratigraphy for southeastern Australia. 


Section snippets 


The site and its regional setting 


Pejark Marsh (38°13'12”S 142°56’6”E) is approximately 5 km? in extent (Fig. 1) and is one of more than 400 
eruption points that occur in the Central Highlands and Western Plains of Victoria relating to the Newer Volcanics 
phase of volcanic activity. The eruption phase started about 4.6 Ma, peaked at 2.4 Ma, and continued almost to the 
present day (Price et al., 1988). Pejark Marsh is one of approximately 40 maar volcanoes, along the southern 


margin of the Western Plains, between Colac and... 


Methods 


Pejark Marsh was drilled in 1991 as part of the Western District Maar Drilling Program, a joint project of the Basin 
Studies Unit of the Geological Survey of Victoria and the School of Geography and Environmental Science, Monash 
University. Coring reached a total depth of 99.0 metres. Unfortunately, problems with the drilling rig resulted in a 


number of missing core sections. 


The retrieved core sections had their lithology logged (Edwards, 1991). Samples were then taken from the peat 
that... 


Results 


The basal ten metres of core consist of Gellibrand Marl that underlies the Western Plains Newer Volcanics basalts. 
This marl ranges in age from Oligocene to Middle Miocene (Abele et al., 1988) embracing the spore-pollen zones 
Proteacidites tuberculatus to Triporopollenites bellus of Stover and Partridge (1973). Overlying this marl are 20 
metres of volcanic sands, interpreted as material slumped from the inner rim after maar formation, alternating 


with minor carbonate bands chemically... 
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The pollen record (Figs. 3—9) 


Zone PM1 (6980-6700 cm) is characterised by low diversity of both dryland and aquatic taxa. Asteraceae 
(Tubuliflorae) generally dominates the dryland pollen with fair representation of Poaceae, while Casuarinaceae has 
variable and generally decreasing values through the zone. Eucalyptus values are extremely low and there is a 
general absence of other forest and woodland taxa. An open Casuarinaceae woodland is inferred. High levels of 


carbonates at the base of the zone may represent interaction... 


Nature of the vegetation 


From the major taxa represented, it appears that there has been little change in taxonomic nature of the vegetation 
between the Early—Middle Pleistocene and the latest Quaternary in this region, at the coarse level of identification 
possible from the pollen. Eucalyptus, Casuarinaceae, Asteraceae and Poaceae dominate the regional vegetation 
and variations in their abundance allow some recognition of open forest, woodland, grassland and perhaps steppe 
grassland. Pomaderris is a good indicator of... 


Conclusions 


The palynological record, although discontinuous, provides a tantalising glimpse into the nature and dynamics of 
vegetation and environments on the Western Plains of Victoria through the transition from the Early to Mid 
Pleistocene period. The major recorded taxa are similar to those that have dominated the vegetation of the region 
in the late Quaternary. These taxa indicate variation from forest during warm and moist interglacials to dry steppe 


and open woodland during glacial periods. The... 
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